Cobalt and corrinoid transport and biochemistry.
In this chapter, we focus on the biochemistry of non-corrin cobalt and on a subset of corrinoid-containing enzymes. We review the import of cobalt in prokaryotes and discuss two members of the non-corrin cobalt-dependent enzymes, nitrile hydratase and methionine aminopeptidase. Cobalt is best known for its central role in alkylcorrinoid cofactors, where the unique properties of the cobalt-carbon bond are exploited to catalyze chemically challenging biotransformations. We discuss the import of corrinoids and the reactions catalyzed by the acyl-CoA mutases, the -fastest-growing subfamily of adenosylcobalamin (AdoCbl)-dependent enzymes. AdoCbl is used as a radical reservoir to catalyze 1,2 rearrangement reactions. The loading of AdoCbl-dependent enzymes with the correct cofactor form is critically important for their functions and is gated by chaperones that use the chemical energy of GTP hydrolysis to ensure the fidelity of the process. Recent insights into the organization and editing functions of G-protein chaperones in the context of AdoCbl-dependent enzymes that they support, are discussed.